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earned patent term adjustment. See 37 CFR 1.704(b). 
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2a)D This action is FINAL. 2b)l3 This action is non-final. 
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Application Papers 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant 
for patent, except that an international application filed under the treaty defined in section 35 1 (a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

Claims 1-6, 10-11, 16-20 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Yamazaki et al ('730). 

Yamazaki teaches the following claim limitations as cited below: 

1 .A polycrystalline semiconductor thin film substrate an insulative substrate and a 
polycrystalline semiconductor thin film formed on one surface of the insulative substrate, 
wherein in which the number of crystal grains the number of closest crystal grains of 6 is 
greatest among plural crystal grains that form the polycrystalline semiconductor thin film 
(Col.8 ,lines: 25-45 and Fig.2A). 

2. A polycrystalline semiconductor thin film substrate as defined in claim 1, wherein the 
roughness of the grain boundaries on the surface of the polycrystalline semiconductor 
thin film is 5 nm or less (Col.6, lines: 5-10). 
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3. A semiconductor device comprising plural transistors formed in a polycrystalline 
semiconductor thin film, wherein the number of crystal grains with the number of closest 
crystal grains of 6 is greatest among plural crystal grains that form the polycrystalline 
semiconductor thin film(Col.8 ,lines: 25-45 and Fig.2A). 



4. A semiconductor device as defined in claim 3, wherein the roughness of the grain the 
polycrystalline boundaries on the surface of semiconductor thin film is 5 nm or less 
(Col.6, lines: 5-10). 

5. A semiconductor device comprising plural transistors formed in a polycrystalline 
semiconductor thin film, wherein a square region with a 10 um side and in which 50 to 
100% of the crystal grains have the number of closest crystalline grains of 6 is present so 
as to include the 

semiconductor thin film in the polycrystalline semiconductor thin film(Col.8 ,lines: 25-45 
and Fig.2A). 

A semiconductor device as defined in claim wherein the roughness of the grain 
boundaries on the surface of the polycrystalline semiconductor thin film is 5 nm or less 
(Col.6, lines: 5-10). 



10. An electronic apparatus comprising a semiconductor device in which plural 
transistors are formed polycrystalline semiconductor thin film wherein a square region 
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with a 10 um side and 50 to 100% of the crystal grains have the 6 is present so as to 
include the center of the polycrystalline semiconductor thin film in the polycrystalline 
semiconductor thin film(Col.8 ,lines: 25-45 andFig.2A). 

1 1. An electronic apparatus as defined in claim 10, wherein the roughness of the grain 
boundaries on the surface of the polycrystalline semiconductor thin film is 5 nm or less 
(Col.6, lines: 5-10). 

12. An electronic apparatus as defined in claim 7, wherein the electronic apparatus is a 
liquid crystal display, the semiconductor device has transistors for operating each of 
pixels a liquid crystal display panel and transistors constituting peripheral driver 
circuitries and is stacked and attached on the liquid crystal display panel of the liquid 
crystal display (Col.24, lines: 60-65). 

13 An electronic apparatus as defined wherein the electronic device is a data processor, 
and a central processing unit, a cash circuitry, a memory circuitry, a peripheral circuitry, 
an input/output circuitry and a bus circuitry are formed with each of the transistors of the 
in claim semiconductor device (Fig. 16C). 

16. A semiconductor device in which a transistor is formed in a polycrystalline 
semiconductor thin film wherein the number of crystal grains with the number of closest 
crystal grains of 6 greatest among plural crystal grains forming the channel region of the 
transistor(Col.8 ,lines: 25-45 andFig.2A). 



Application/Control Number: 10/019,407 
Art Unit: 2813 



Page 5 



17. A semiconductor device in which plural transistors are formed in the polycrystalline 
semiconductor thin film wherein a square region with a 10 um side and in which 50 to 
100% of the crystal grains have the number of closest crystalline grains of 6 present so as 
to include the center of the polycrystalline semiconductor thin film in the polycrystalline 
semiconductor thin film(Col.8 , lines: 25-45 and Fig. 2A). 

18. A semiconductor device as wherein the roughness of the defined in claim grain 
boundaries on the surface of the polycrystalline semiconductor thin film is 5 nm or 
less(Col.6, lines: 5-10). 

19. An electronic apparatus having plural transistors formed in a polycrystalline 
semiconductor thin film, wherein the number of crystal grains with the number of closest 
crystal grains of 6 is greatest among plural crystal grains forming the polycrystalline 
semiconductor thin film(Col.8 ,lines: 25-45 and Fig.2A). 

20. An electronic apparatus as defined in claim 19, wherein the roughness of the grain 
boundaries on the surface of the polycrystalline semiconductor thin film is 5 nm or 
less(Col.6, lines: 5-10). 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 7 is rejected under 35 U.S.C. 102(b) as being anticipated by Kusumoto 

('102). 

7. Kusumoto teaches an electronic apparatus comprising a semiconductor device with 
plural transistors formed in a polycrystalline silicon thin film, wherein variation in the 
threshold voltage is 0. 1 V or less (Col. 12, lines: 30-35). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8-9, 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Kusumoto ('102) as applied to claim 7 above, and further in view of Yamazaki et al 

(0730). 

Kusumoto teaches a transistor with threshold voltage fluctuations of 0, 1 V, by 
implementing a silicon transistor, however fails to teach that the active region is a 
hexagonal silicon transistor with a smooth grain surface which may be applied in various 
applications as claimed by the Applicant. 

However, Yamazaki teaches the following claimed limitations: 
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8. An electronic apparatus as defined in claim 7, wherein the number of crystal grains 
with the number of closest crystal grain of 6 is greatest among plural crystal grains that 
form the polycrystalline semiconductor thin film(Col.8 ,lines: 25-45 and Fig.2A). 

9, An electronic apparatus as defined in claim 8, wherein the roughness of the grain 
boundaries on the surface of the polycrystalline semiconductor thin film is 5 nm or less 
(Col.6, lines: 5-10). 

12. An electronic apparatus as defined in claim 7, wherein the electronic apparatus is a 
liquid crystal display, the semiconductor device has transistors for operating each of 
pixels a liquid crystal display panel and transistors constituting peripheral driver 
circuitries and is stacked and attached on the liquid crystal display panel of the liquid 
crystal display (Col.24, lines: 60-65). 

13. An electronic apparatus as defined wherein the electronic device is a data processor, 
and a central processing unit, a cash circuitry, a memory circuitry, a peripheral circuitry, 
an input/output circuitry and a bus circuitry are formed with each of the transistors of the 
in claim semiconductor device (Fig. 16C). 

It would have been obvious to one of ordinary skill in the art to modify Kusumoto's 
transistor to include a smooth hexagonal grain structure as taught by Yamazaki in the 
various known applications for transistors disclosed by Yamazaki because as Yamazaki 
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teaches such a crystalline structure allows for a superior path of electron flow (Col. 2, 
lines: 5- 15) as a result of the lack of crystalline defects (Col.4, lines: 15-20). 



Allowable Subject Matter 
The following is a statement of reasons for the indication of allowable subject 
matter: . 

In reference to claims 14 and 15, Yamazaki teaches a method of manufacturing a 
polycrystalline semiconductor thin film substrate by forming an amorphous 
semiconductor thin film (104) on the surface of an insulative substrate (101), then 
irradiating the amorphous semiconductor film with a laser beam thereby to crystallize the 
amorphous semiconductor film and forming a polycrystalline semiconductor thin film 
(Col.9, lines: 20-25), wherein the method comprises irradiating the rear face of the 
insulative substrate or the amorphous semiconductor film with a UV-ray thereby to heat 
the amorphous semiconductor film melting temperature or lower (Col.9, lines: 30-35), 
and repeatedly irradiating the surface of the amorphous semiconductor film with a laser 
beam at a suitable shape selection laser energy density Ec to form greatest number of 
crystal grains with the number of closest crystal grains of 6 (Col. 8 ,lines: 25-45 and 
Fig.2A), 



However, Yamazaki fails to teach nor suggest synchronizing the period of the laser beam 
irradiation and the period of the UV-ray heating, and dividing, by an optical component, 
the laser beam into two optical channels with the optical length of one of them being 



Application/Control Number: 1 0/0 1 9,407 Page 9 

Art Unit: 2813 

made longer such that it reaches the laser beam irradiation position with a delay, thereby 
forming the polycrystalline semiconductor thin film. 

In reference to claim 1 5, Yamazaki fails to teach a method of manufacturing a 
polycrystalline semiconductor thin film substrate as defined in claim 14, wherein one of 
the laser beams divided into two optical channels that passes through a channel of a 
shorter optical wavelength is attenuated by being passed through an optical attenuator and 
caused to reach the laser beam irradiation position, thereby forming the polycrystalline 
semiconductor thin film. 

Gopalakishnan (' 127) teaches an optical modulator wherein one of the laser beams 
divided into two optical channels that passes through a channel of a shorter optical 
wavelength is attenuated by being passed through an optical attenuator (Fig. 3 and X 2 ), 
however fails to teach to use the modulated laser in application of crystallizing a 
polysilicon layer. Therefore claims 14 and 15 both contain allowable subject matter. 

Response to Arguments 
Applicant's arguments filed 7/8/04 have been fully considered but they are not 
persuasive. 

Applicant argues that the Examiner's rejection is improper because Fig.2A of 
Yamazaki ('730) does not depict "a crystal grain with the number of closest crystal 
grains of 6 is greatest among plural crystal grains''. Applicant argues that the crystal 
grains A-F depicted in Fig.2A by Yamazaki are triangular and therefore only has 3 
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closest crystal grains. Applicant shows support for his claimed limitation by referring to 
Fig. 6 of the Applicant's specification, which shows a hexagonal crystal array, which he 
states, depicts his "6 closest crystal grains". 

It is important to note that the standard for claim interpretation requires the 
Examiner to give the claim language its broadest reasonable interpretation consistent in 
light of the specification. The Examiner notes that the Applicant does not recite a 
hexagonal, nor any particular crystal grain structure, within the context of the claim 
language. Therefore the Yamazaki reference does anticipate Applicant's claim language 
despite showing triangular shaped crystals as alleged by the Applicant. Yamazaki 
anticipates Applicant's claim language so long as it shows a crystal grain with 6 "closest" 
crystal grains. 

The words "close" and "far" are relative terms; according to the dictionary, 
close/closest means "being near in time, space, effect, or degree" (See Merriam- 
Webster's Collegiate Dictionary 10 th Ed. (2001)). Fig.2A of Yamazaki shows 6 
individual crystal grains in a planar view; it is understood that this depiction is in fact 3- 
dimensional and that the crystalline structure has many grains across the substrate. Each 
grain could be reasonably interpreted to have 6 "closest" grains in any radial direction; 
the Applicant's claim language is broad enough that this interpretation of prior art is 
sufficient to anticipate Applicant's claim language. 
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Moreover, Applicant further argues that region 201 is not a crystal grain rather a 
"point". However, this is not persuasive because Yamazaki 's exact wording is that 201 
may be "regarded as points". Upon review of the reference as a whole, Yamazaki 
explains that the vertical growth region (201) is a planar view of layer 107 which is 
referring to the vertical growth of crystals described in Col.7, lines: 50-65. Yamazaki 
explains that nickel migrates and nucleation occurs to grow crystals in a vertical 
direction, which is depicted as layer 107 in Fig. ID. Yamazaki explains how 
columnar/needle like crystals are used in nucleation, which results in lateral hexagonal 
crystal growth (Col.8, lines: 38-58); such lateral crystal growth is shown as crystal grains 
A-F in Fig.2B. This corresponds to layer 109 in Fig. IF with vertical (crystal) growth 
region 201 in the center. Therefore although the vertical growth region may be regarded 
as points, the vertical growth region 201 is a crystal nucleation site. In conclusion, the 
crystal vertical growth region 201 has 6 closest crystal grains and therefore also 
anticipates Applicant's claim. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Laura M Schillinger whose telephone number is (571) 
272-1697. The examiner can normally be reached on M-T, R-F 7:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W Whitehead, Jr. can be reached on (571) 272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 703-872- 
9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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